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1I. Objective
The purpose of this paper is to determine whether
the Capital Asset Pricing Model (CAPM) is applicable to the
Hong Kong stock market.
II. The capital Asset Pricing Model 1
The CAPM states that the excess return on a secur-
ity is proportional to systematic risk (Bi) of the security
times the excess return on the market index.
The CAPM implies that for any security, its risk
can be divided into 2 components, the non-systematic risk
component and the systematic risk component. The non-sys-
tematic risk component can be eliminated by diversification
and hence only the systematic risk component is important.
The systematic risk (Bi) of a security is defined
as the sensitivity of the stock to the market. Stocks with
betas greater than 1 mean on the average they tend to rise
(or fall) more than the market index.
IA good discussion of the current state of modern
capital market theory is found in Michael Jensen, "The Found-
ations and Current State of Capital Market Theory," in
Michael Jensen, ed. Studies in the Theory of Capital Markets,
(New York, 1972), 3-46.
2III. Data
The stock price data used in this paper were taken
from Far Eastern Economic Review Magazine. Weekly market
price for the five year period between January 1974 to Decem-
ber 1978 were obtained for 35 stocks, the Hang Seng Index
and the Far East Index. They were adjusted for dividends
and stock splits. These 35 stocks were picked because they
had continuously published data in the magazine for the
entire five year period, stocks which did not have continu-
ous data were omitted.
The risk free rate used was the Hong Kong and Shang
2
hai Banking Corporation Best Lending Rate and was taken from
the Hong Kong Monthly Digest of Statistics.
IV. Methodology
Following the basic methodology of Fisher Black,
Michael Jensen and Myron Scholes (BJS), both time series
and cross sectional studies were conducted to determine
the applicability of the Capital Assest Pricing Model
(CAPM).
2
See discussion B, page 13
3
A. The Time Series Test of CAPM
a. The time series model of CAPM is given by:3
equation 1
where
regression coefficient for time series
test or beta or systematic risk for secur-
excess rate of return for
security for period
excess rate of return tor the
market index for period
rate of return for security i for period
rate of return of risk asset for period
residual error
price per share of security -L for perioa
44 weeks before
dividend per share of security for
period
Equation 1 means that the excess return on any
3 Fisher Black, Michael Jensen and Myron Scholes,
The CApital Asset Pricing Model: Some Empirical Tests,
in Michael Jensen, ed. Studies in the Theor of Capital
Markets., (New York, 1972), 83.
4
security for any time is proportional to the excess return
on the market index times systematic risk of the security
The time series model can be tested by running a
times series regression equation which is similar to equation
1 but with the addition of.a constant term, d giving:
equation 2
will notIf the CAPM is valid, the intercept
be significantly different from zero.
b. Analysis of the Hong Kong stock market
First, the betas for the 35 stocks were estimateu
by using equation 2. Then, they were ranked on the basis of
the estimated betas and were divided into 6 portfolios of
approximately equal size, with portfolios number 1 having
the highest betas and portfolio number 6 having the lowest
betas. The forming of portfolios reduces the sampling errors
4
introduced during the estimation of betas.
To test the CAPM on the portfolios, equation 2 was
used and the previous definitions remained the same with the
4 Fisher Black, Michael Jensen and Myron Scholes,
o. cit., 93.
5only exception that i changed from standing for individual
security to standing for individual portfolio.
The above test was carried out for the Hang Seng
Index, the Far East Index and a self-made Market index.5
B. The cross-sectional test of the CAPM is given by:
equation 3
where
average excess rate of return of
portfolio i
estimated beta for portrolio i
residual error
intercept for cross-sectional test
regression coefficient for cross-
sectional test
If CAPM is applicable, the intercept,c, should be
insignificantly different from zero and the regression coef-
ficient for cross-sectional test D, shoud be equal to the
average excess rate of return on the market index,
The self-made market index is the average excess
rnto of return of the securities being considered.
The self-made market index
Fisher Black, Michael Jensen ana Myron Scholes
6V. The Results
A. The Time Series Analysis
The time series tests results are summarized in Table 1. Table la:
Time series regression with the self made market index-monthly interval.
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interThe time series analysis test to see if ziit:
are equal to zero.
cepts,
For portfolio numbers 2, 3 and 4 of table la, the
were smaller than
statistics of the intercepts,
1.96, indicating that these intercepts were not signiticantly
AfforArtt from zero at the 95% confidence level.
However, for all other porttolios in Table la, ib
were greater than 1.96, indicating that these
and 1c,
intercepts were significantly different trom zero.
Therefore it was concluded that the overall results
indicated that the CAPM is not applicable to these stocks.
B. Cross Sectional Analysis
Using the data of Table 1, cross sectional'regres-
lions were performed and the results are:




















Average excess monthly rate of return versus sys-
tematic risk (regression against self-made market





















versus B (regression against Hang Seng Index




























0.4 0.6 0.8 1.0 1.2 1.4
Bi
Fig lc: versus Bi
(regression against Far East Index)
for the six portfolios for the 5-year period 1974-
1978.
Table 2:
summary of Cross-sectional regression results













Standard error on slope o(D)
T-Statistics on intercept:(C)












The cross sectional analysis test to see it the
intercept, C, is equal to zero and the regression coeffi-
cient, D, is equal to the average excess rate of return on
the market index,
The statistics of intercepts, showed
that the intercepts were significantly different from zero.
As for the statistical tests on the regression
coefficient
the results for figure lb and lc,
corresponding to the Hang Seng Index and Far East Index re-
spectively, were not greater than 2.447 and hence indicating
that D were not significantly different from the theoretical
values However for figure la was sig-
nificant.
Although
of figure lb and lc were not
significant and hence suggested that the CAPM was applicable,
however other statistical results strongly suggested other-
wise. In fact for the slopes, D, since the standard errors
on the slopes were very large and the statistics of the
slopes were very small, the slopes themselves were not sig-
nificant in the first place.
Thus it was concluded that the CAPM was inappli
cable.
Also, linear relationship was not observed to ex-
ist between excess return and systematic risk, suggesting
12
that investors in the Hong Kong stock market were nut uuiu
pensated for bearing systematic risk.
C. Market Index Analysis
Table 3 Correlation of market indexes-monthly interval basis




The correlation between Hang Seng Index and Far
East Index was found to be extremely high meaning one in-




In this paper only 35 stocks for a periods o years
were considered due to limited resources and manpower. Thus
for each of the 6 portfolios formed, there were only about 5
to 7 securities. This was a small number and better results
might be obtained with larger samples.
With access to computer tapes, the analysis could
easily be extended to include more stocks and for a longer
time period 8. Many securities firms in Hong Kong have stock
8For example, in the article, Risk-return classes of
of New York Stock Exchange Common Stocks, 1931-67, William F.
Sharpe and Guy M. Cooper did their analysis based on monthly
data on all stocks listed on the New York Stock Exchange over
the 42 year period from January 1926 through June 19 6 8.
13
data stored in computer tapes.
B. Risk Free Rate:
In analysis of U. S. securities, the 30 day rate
on U.S. Treasury Bill is commonly used as the proxy for the
risk-free rate. It is because the U.S. Government is reg-
arded as having no risk of default and the U.S. Treasury Bill
rate is an open market rate.
The risk free rate proxy used in this paper was
Hong Kong and Shanghai Banking Corporation Best Lending Rate.
This is a prime rate, is a closed market rate and is not as
riskiess as the U.S. Treasury. Thus readers should notice
this point in reading this paper.
In this paper, in the formation of portfolios, the
ranking of betas was done on the basis of the betas of the
securities (Bi). This introduced a selection bias whereby
high risk portfolios tended to have negative intercepts and
low risk portfolios tended to have positive intercepts.9
To avoid the selection bias problem, one should use
a variable that is highycorrelated with Bi but that can be
observed independently of Bi and hence unbiased. For Fisher





Black, Michael Jensen and Myron Scholes, they used five
years of previous data as the unbiased estimate variable, 10
For this paper, this would mean the need for 10
years of data the first 5 years for obtaining the unbiased
estimate to be used in ranking to form portfolios, and the
next 5 years for obtaining the betas of the portfolios. How-
ever, limitation of resources rendered such a procedure im-
practical.
D, Stationarity:
Stationarity for betas is important because it in-
dicates how well historical betas can be used to forecast
future betas. The higher the stationarity, the greater the
forecasting power. 11
The 5 year period was divided into 2 equal sub-
periods each of 2/ years and betas were estimated for the
securities12. The results were summarized in Table 4.
The correlation coefficient of the betas of all 35
10Ibid., 84-86.
11Marshall E. Blume, On the Assessment of Risk,
The Journal of Finance, XXVI, (March 1971), 1-10.
12 Betas were estimated for securities-and not port-
folios, because the CAPM had been found to be inapplicable and
Pstimatinc betas for portfolios had little meaning.
15
stocks for the 2 subperiods was found to be 0.6723.
Thus the overall result saggested that, in general,
there were changers in betas withein the period considered
Table 4: Behavior of Bcoefficients of the 35 stocks
B coefficient































































































Non-stationarity of betas may be explained by
the changing financial structure and business of the
13
company concerned as time goes by.
During the five year period from 1974 to 1978,
many Hong Kong companies had undergone various financial
and business changes, hence causing their betas to change.
E. NEGATIVE SLOPE:
In the empirical studies of New York Stock Ex-
change (NYSE) securities, although most cross-sectional
tests showed that the slopes or the coefficients of beta
were positive, yet there were cases in which negative
slopes were obtained.
Black, Jensen and Scholes found that for the
period from 1957 to 1965, the slope had a negative sign in
14
a rising market. The equation was given by:
R= 0.01020 0.0012
13
Seha M. Tinic and Richard R. West. Investing in Securi-
ties: An Efficient Market Approach. Massachusetts: Addison-
Wesley Publishing Company, 1979, 470-477.
14
Fisher Black, Michael Jensen and Myron Scholes, op. cit.,
98.
17
Similarly, Friend and Blume found that for the
two periods 1955 to 1959 and 1960 to 1964, the slopes were
negative in a rising market. The equations were as fol-
15
lows:
R= 1.0128- 0.00051955- 1959
R= 1.0140- 0.00051960- 1964
Theoretically, with the assumption that investors
are risk averse, in a rising market the slope of the cross-
sectional test or the risk premium should be positive be-
cause the market return should exceed the risk free rate.
On the other hand, in a declining market the slope should
be negative.
The existence of negative slope in a rising mar-
ket is contrary to the implications of the CAPM. Yet in
studies of NYSE securities, both positive and negative
slopes had been found to exist. Thus further studies of
the Hong Kong stock market in this respect are necessary
before any conclusion is to be drawn.
15
Marshall E. Blume and Irwin Friend, "A new look at CAPM",
Journal of Finance, XXIX, No. 3 (June, 1974), 25.
18
F. V-SHAPED CURVE:
For the cross sectional test, the curve was
found to have a "V" shape in which the minimum average
excess monthly returns were observed to correspond to
betas of about 0.95, 0.9 and 0.8 for the Self-Made Mar-
ket Index, the Hang Seng Index and the Far East Index
respectively.
The V-shape had the important implication
that Hong Kong investors should buy low beta stocks









For example, for Figure 2 owning stock A is bet-
ter than Stock B, because for the same amount of average
excess return, R, stock A has a lower beta and hence lower
risk than Stock B.
The next logical question is, will the V shape
persist if more portfolios are considered? So it is sug-
gested that future studies to be performed with more port-
folios considered.
G. MARKET INDEX:
Specially designed index may be used because
it would be more pertinent to the measuring of the securi-
ties performances than standard published indexes.
16
Keith Smith has looked at a number of indices,
including ones that incorporate the gross national pro-
duct and industrial production as well as indices of stock
market prices. His results indicate that the latter is
the best. Moreover, stock indexes which have a broad base,
i.e. contain a large number of stocks, and value-weighted
are found to be better than less complex indices such as
16
Keith Smith, "Stock price and economic indexes for gener-
ating efficient portfolios" Journal of Business )OMII
(July, 1969), 326-336.
20
"unweighted" arithmetic average index.
In this paper, the 35-stock self-made market in-
dex was an "unweighted" arithmetic average index and was
used because of its simplicity. It is suggested that in
future analysis, more complex index may be used and bet-
ter results may be obtained.
H. ASSUMPTIONS FOR CAPM:
The CAPM was developed under the assumptions
of:
(1) All investors are single-period expected
utility of terminal wealth maximizers
(2) All investors can borrow or lend an un-
limited amount at risk-free rate and
there are no restrictions on short sales
of any asset
(3) All investors have homogeneous expecta-
tions about returns among all assets
(4) All assets are perfectly divisible and
perfectly liquid, i.e., all assets are
marketable and there are no transactions
costs
(5) There are no taxes
21
(6) Market are frictionless and informa-
tion is costless and simultaneously
available to all investors
The above assumptions are violated to some ex-
tent in the real world and there is much controversy over
how the relaxation of the assumptions will affect the
17
CAPM.
I. USING EX-POST DATA:
The CAPM is an ex-ante concept. If the as-
sumption that betas are stable over time holds, then ex-
post rates of return can be used as estimates of the true
ex-ante betas.
However, it was found that the assumption that
betas are stable over time was not being obeyed in this




Good discussions on the relaxation of the assumptions
are given in: Michael C. Jensen, 22. cit., 3-46 and Thomas
E. Copeland and J. Fred Weston, Financial Theory and Cor-
porate Policy. Massachusetts: Addison-Wesley Publishing
Company, 1979, 172-178.
18
For readers who are interested in using ex-ante data in
their analysis, a good method is discussed in Kalman J.
Cohen and Jerry A. Pogue, An Empirical Evaluation of Al-
ternative Portfolio Selection Methods, Journal of Business,
XXXX, No. 1 (April 1967), 166-193.
22
J. INEFFICIENT PORTFOLIOS:
Since each portfolio consisted only of five to
seven securities, the portfolios formed were not well-
diversified and hence not "efficient portfolios in the
19
Markowitz mean-variance world. If portfolios were not
efficient, then they moved for reasons other than market
index movement.
To overcome this problem, it is suggested that
in future analysis, each portfolio should contain more
than fifteen stocks. Generally, when the number of stocks
in a portfolio are fifteen or more, most of the unsystematic
risk is diversified away and the portfolio's risk approaches
20
the systematic risk level of the market.
K MARKETABILITY:
The CAPM is based on the assumption that all




An efficient portfolio in Markowitz mean-variance world
is one which maximizes expected return for a given level of
risk (standard deviation) or minimizes risk for a given
expected return.
20
Jack Clark Francis Investments: Analysis and Management
New York: McGraw-Hill Book Company, 1976, ^400.
21
See Discussion H, pp 20
23
To satisfy this marketability assumption, stocks need to
have an active trading. Those which are not actively traded
will not obey the assumption.
Although this assumption is very important, how-
ever it is neglected in this paper, because the sample size
of thirty-five stocks was barely enough. If any stock was
to be dropped because.it did not satisfy the marketability
criterion, the sample size would be smaller still. Thus
in this paper, the marketability problem was neglected.
It is suggested that in future studies, only
those stocks which are actively traded should be analyzed.
L. INVESTIGATION OF RESIDUALS:
There may be factors other than the market index
that influence the behavior of Hong Kong stock. The analysis
can be carried out by investigating the residual error and
see if there is any industry factor.
22
King in his study on NYSE securities found that
the mean value of coefficient of determination, y, was 0.52
for the period 1927 to 1960. Then he investigated the resi-
duals and found that an industry factor existed which accounted
22
Benjamin F. King, Market and Industry Factors in Stock
Price Behavior, Journal of Business, XXXIX (January 1966),
139-190.
24
for about 11% of the variation in returns.
In this study, the coefficient of determination,
y 2, between the 35 stock self made index and the Hang
Seng Index and the Far East Index were found to be 0.93
and 0.88 respectively. These meant that 93% and 88% of
the variance of stock price were explained by the Hang
Seng Index and Far East Index movements respectively.
These results compared extremely favorably with the re-
sults of King's study on NYSE securities.
The good results obtained for the Hong Kong
stocks may be due to the fact that many of the thirty-
five stocks are also present in the Hang Seng Index or
the Far East Index thus the two indexes were highly
correlated with the thirty-five stock self-made index.
Although _r 2 was found to be very high and so in-
vestigation of residuals may not yield any conclusive re-
sults, it is acknowledged by investors in Hong Kong that
the stock market is greatly influenced by the real estate
market. A study to see to what extent the real estate
23
market influences the stock market may be interesting.
23
A good discussion of the methodology to investigate in-
dustry factors is given in Benjamin F. King, op. cit.,
139-190.
25
M. TRADINGS IN LONDON
There are a number of Hong Kong stocks which
are traded in the London stock market. These stocks be-
sides being affected by conditions in Hong Kong, may also
be affected by conditions outside Hong Kong. Thus the
Hang Seng Index or the Far East Index may not be adequate
to explain the price movements of these stocks.
A study to see to what extent these Hong Kong




The purpose of this analysis was to see if the
CAPM was applicable to the Hong Kong stock market for
the five-year period from January 1974 to December 1978.
Both the time regression test and the cross-
sectional test suggested that CAPM was not applicable
to the Hong Kong stock market for the period considered.
In the cross-sectional test, the t-statistics
of the slope were found to be extremely small, indicating
24
The methodology used in investigation of industry factors
in Discussion K, as given in Benjamin F. King, op. cit.,
139-190, may also be used here with the main difference
being that the industry factor is replaced by the index for
the London stock market.
26
that the linear slopes were not significant. Indeed,
by observation the shape of the curve was distinctly "V"
in shape. Thus the relationship between risk (beta) and
return of the 35-stocks for the period considered is
not linear. The "V" shape had the important implication
that Hong Kong investors should buy low beta stocks that
were on the left arm of the "V" curve.
The stationarity of the beta was examined and
the correlation coefficient for the 35 stocks was found
to be 0.6723. This indicated that, in general, the beta
coefficients were not stationarity. The non-stationarity
may be explained by the changing financial structure and
business of the companies concerned as time went by.
In the discussion part, various explanations
were given in the attempt to explain the results, and
various suggestions were made for future investigation of
the Hong Kong stock market.
27
Appendix I:
Table 5 shows the 35 stocks which were used in this
paper. They are arranged in descending order of betas.
Stocks with betas greater than 1 mean on the average
they tend to rise (or fall) more rapidly than the market in-
dex, e.g. New World Development. Stocks with betas less
than 1 mean on the average they tend to rise (or fall) less
rapidly than the market index, e.g. China Power and Light
Company. Stocks with betas around 1 mean on the average they
tend to rise (or fall) with the market index, e.g. Hong Kong
Land Company.
For example, a beta of 1.3 means if the market in-
dex goes up (or down), the stock on the average tend to rise
(or fall) 30% more than the market index.
28



































































































































































It is interesting to know the approach used by
Value Line Investment Survey Company in the estimated of
beta. It uses the following formula:
equation 4
= price per share of security for period
= market index for period
This is a continuously compounding method. Val-
ue Line uses weekly data for a period of 5 years.
In order to make a comparison, I modified equation 2 to
calculate returns on a weekly interval and is as follows:
equation 2
where
The results obtained from the equations are sum-
marized in Table 6. The results were found to be very simi-
lar. in soite of the differences in forms of the 2 equations.
30
Value Line method in using equation 4 has compu-
tational advantages over the method using equation 2 in that
it needs only 1 data entry for each stock and can be easily
updated to the nearest week. As for equation 2, because of
the extra consideration of dividend and risk free rate, is
less convenient in real world application.
31
Table 6: Time series regression with Hang Seng Index-Weekly Interval
Bi by Equation 4
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